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RECOMMENDATIONS

The EXPLOR code has been designed to be.used under a
wide variety of geometrical and meteorological conditions.
For this reason, no specific limitations are noted, although
the user should be aware of certain facts:

1) EXPLOR has been validated for at-grade, cut,
and fill geometries. Bridges and viaducts
(in which there is air flow under the road-
way) may also be used, but for these latter
' cases no validating data was available.

N
L

Although there is no reason to doubt EXPLOR
calculations at distances up to one mile

from the roadway, validating data was avail-
able only to a maximum distance of 600 feet.

3) Major changes in concentration can occur with
variation of the stability calss. For this
reason, the user must be very careful in de-

termining the correct stability class.

iii



19.
204
2)a
22,
23.
24,
25
26,
27
28,
29
A0,
Al
32,
33.
34,
35.
kY-
37.
38,
39.
40
41
42
43.
44,
45,
46.
47.
48.
49,
50
sl.
52.

BFOR, I

S85-R-74-2029

PART A
LISTING OF EXPLOR

S EXPLOR,EXPLOR

COMMON C{25,10),CA,CARS(4)4CN(25,10),CX(25,10),0(2,25,10},DB,DM,
DMS(B8) 4DTsyDTFsDV4DX(26)sDXAL26),0Y(11),DYACLIL) FACLH),
FCON(Y4,25310)sFDyFGB,,FINAL,FWP,GHyGL,HEAD(12) ,HMC ,HNS(8),
1BE25),1BCL26) s 1CYCLyIP IYR(H4) 4KILL  LSP 4 MAXCYC4NBNCYCLE,
NL s NLEFT yNRCyNRIGHT s NTP yNWyNX s NXM] yNXP I NY NYM] ,NYP1 ,NYR,
P(2b6,11) PV,RHyRW,S(25410)»SC,TDI26) ,TH(26),TIME,UL28,11),
UD(26s 1) s VI26431) ,W{26011) WAIB) WAR(B) ¢wS{8),WS5C(B), X{(26)
s XCE25) s XKE26) L1 ) s XNXy XNXPY o XNY o XNYPL YU 11} ,YCC10)2YK(26,
1 ‘

LOGICAL KILL

NX = 25

NY = 0D

NXM]l = NX=]

NXP1 = NX+]}

NYM] = NY=~}

NYP]l = NY+1

XNX = NX

XNY = NY

INYP] = NYPIQ

XNXP1l = NXPI1

KILL = +FALSEs

CALL CARDS

‘CALL XYGEN

10

20

WFOR, 1

CALL TGEN

CALL MDGEN

CALL DATAP .

IF (KILL) GO T0O 20

CALL TIMSTP ) N

IFf U(FINAL «EQes 0e0) «ANDe . (MAXCYC <EQs D)) CALL FIN

IF (MAXCYC +EQs O) MAXCYC = FINAL/DT+0.5

TIME = TIME+DT

ICYCL = JCYCL+!

CALL SOURCE

CALL DIFFUS

IF (DM +EQs 0.0) CALL MIX

CALL ADVECT

IF (ICYCL «LTe MAXCYC) GO TO 10

IF (DM +EQe 0e0) CALL MIX

CALL FINCON

CALL PRINT

CALL EXIT

END

S ADVECT,ADVECT

SUBROUTINE ADVECT

COMMON C(25,10) yCA,CARS(4)+CNI25,10),CX(25,10),0(2,25,10),DBR,DM,
DMS(8) yDT +DTFsDV,DAL26)+DXAL26),DY(11),0YA(LL) FACLY),
FCON(Y4325,13) sFDsFGB»FINALSFWP 4GH,GL yHEAD(12) sHMCHNS (8},

.13(25))lBC(Zé)gICYCL:IP.lYR(q),KILL|LSP;HAXCYC'NB.NCYCLE'

NL oy NLEFT yNRC yNRIGHT aNTP 3 NWyNX yNXM] 4NXPL Y, NYM]I ,NYPL ,NYR,
P(26411) 4PV RHyRN,5(255310),SC,TD(26),TH(26),TIME U{26,11),
UD(265 1103 VI26,501 )W (26911),WA(B) ,WARIB) %S(8),8B5C(8B),Xx(26)
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W XCU25) yXK(26511) yXNXaXNXPL1sXNY , XNYPL Y (11),YCUI0)sYK{26,
1)

DO 10 I=1,4NX

DO 10 J=1,NY

IP1 = MIND(I+1yNX)

IM1 = MAXO(I=1,1)

CX(Ted) = AMAXLICIIMI,J),CUlI4J),CUIPL,UD)

CN{T4d) = AMINL(CUIMIZJ)CUT,d),ClIPL,J))

CONTINUE

DO 20 J=1,NY )

Cl = EXQUC(1,J)4C12,J)4C(3,4),0)

C2 = Yil,J)eDT

C3 = C2/(2+0DX(1))

FOLD = C3%(C()sJ)®DX(1)+C}oDX(1))=C20C38(C(1,J)=C1)

DO 20 I=1,NX

IP1 = MINO(1+14NX)

C1 = CUIPL,J)

IF (1 oEQs NX)} C3 = EXQEC(NXsJ) sCINX=13J)3CE{NX=2,J),1)

C2 = UlI+l,J0)eDT

€3 = C2/7(DX(IP1)+DX(I))

FNEW = C38(C1e0X(I)+C(1,J)eDX(TIP1))=C22CA*(C1=C(I,J))

ClI,J) = C(I.J)+(FOLD=FNEW)/DX(T)

Cl1,J) = AMINLICII,J),CX(14d))

CUT,Jd) = AMAXLUCIIJ)4CNLTU))

FOLD = FNEW

CONTINUE

DO 30 I=1,NX

DO 30 J=1,NY

JPL = MINODCJ+1,NY) -

JMi ® MAXOU(Jd=isii

CXU1sd) = AMAXLICUE4JMID»CUI4d)sCUlIZJIPL))

CNEI,J) = AMINI(CC(I ML) ,Cl14J),CUI1,JP1))}

CONTINUE

DO 40 I=],NX

FOLD = 0.0

DO 40 J=m1,NY

JPL = MINO(J+1,NY)

-Cl = Ctl1,JP1)

40

WFOR, I

IF (J +EQe NY) Cl = CUI4NY)

C2 = V(l,J+1)eDT

C3 = C2/(DY(JPL)+DY(J))

FNEW = C3e(Cl1eDY(J)+C(I, J)’DY(JPI))-CZ'CS'(CI-C(I Ji)

Clly,Jd) = C(1,J)+{FOLD=FNEW)/DY(J)

Cll,J) = AMINI(C(I4J)yCX{TsJ)})

Cll,yd) = AMAX](C(I.J).CN(I J))

FOLD = FNEW

CONTINUE

RETURN

END

S CARDS,CARDS

SUBROUTINE CARDS

COMMON C(25,10) yCA»CARS(4) ,CN(25410)4CX(25,10),D(2+25,10):D85DHM,
DMS(8) sDTyDTFsDVDA(2Z6)sDXAL26),DY(11)0YALLIL)»FACIH),
FCONU{4,25010) sFDyFGBsFINALFWP,GH,GL,HEAD(12) ,HMC,HHS(8I,
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1B(25),1BC(26),1CYCL,,IP,1YRU4),KILL,LSP,MAXCYC,NB,NCYCLE,
NL NLEFTyNRCyNRIGHT JNTP yNW ,NX NXME yNXPL ,NY NYMI,NYP] 4 NYR,
PU2&63 11V 3PV RHyRW 58255101 4SC,TDU26),THI26),TIME U(26,5111),
UD(26,11),VI265101),W(26511),WA(B) ,WAR(B) ,WS(B) WSELB), X{26)
pXCU25) o XKL{26 411 ) g ANX)XNXPL o XNY s XNYPLsYCLL),YCUIO},YK(26,
11)

LOGICAL KILL

DIMENSION KLOC(10)

INPUT

(HEAD(I)41m],12) 12A6
GH,GL yRH,RW,HMC,SC,FGB : BE1Q0.4
FWPyPVsFDyDV,DM,,DTF S8E1Q«4
NTP 3 IPsNYR,MAXCYC . : 1015
(IYR{I)sI=1,NYR) ) 1018
(DMS(]1),1=1,8) BE1044
(HMS(1),1=1,8) BE1CG.4
(WS(I)I=1,8) BE1D«4
(WA(I)s1I=]1,8) 8E10.4
(TD(I)»1al yNTP) ' ‘ 8EID.4
(THUI)»I=1,4,NTP) BElD.4
(X{I)eIm] ,NXP}) {ONLY IF FGB GT O) BE10+4
(Y(T) 1=} 4,NYP]) [ONLY IF FGB GT 0) B8E1D«4
(CARS(J)sFAC(1),]Im]l 4NYR) BE1D«4

. VARIABLES AND DEFAULT VALUES

HEAD = ANY INFORMATION, USED AS COMMENT IN OUTPUT
GH » GRID HEIGHT IN FEET (200}

GL = GRID LENGIH IN FEET (1000)

RH = ROAD HEIGHT IN FEET (0Q)

RW = ROAD WIDTH IN FEET (100}

HMC = HEIGHT OF MIXING CELL IN FEET (10)

" SC = STABILITY CLASS 1A 128Bye00e 378G (4)

FGB=FORCE GRID BOUNDARIES IF GT O (O)
FWP=FORCE WIND PROFILE IF NE O (0)
PV = PROFILE (EXPONENT) VALUE IF FWP NE 0 (0)
FO = FORCE DIFFUSIVITIES IF NE O (O)
DV = DIFFUSIVITY VALUE IN 1/FEETe®2 IF FD NE 0 (O)
DM = DELETE MIXING IF NE O (8) o
DTF = DELTA T FORCE TO THIS VALUE IN SEC IF NE © (0}
NTP = NUMBER OF TERRAIN POINTS IN INPUT
IP = POLLUTANT PRESENT (1)

CURRENTLY -

{1 = CO

NYR = NUMBER OF YEARS, MAXIMUM OF FOUR (1)
MAXCYC = MAXIMUM CYCLES (Q)
IYR = YEARS CALCULATED
DMS = DISTANCE TO METEOROLOGICAL STATION IN FEET (O)
HMS = HEIGHT OF METEOROLOGICAL STATION IN FCET (Q)
WS = WIND ‘SPEED IN MPH (O]
WA = WIND ANGLE IN DEGREES (90)
TD = TERRAIN DISTANCE IN FEET FROM ROADWAY CENTER (O)
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161, C TH = TERRAIN HEIGHT IN FEET (0) C 590
162, C X = X BOUNDARIES IN FEET (0) ¢ 600
163, ¢ Y = Y BOUNDARIES IN FEET (0) ¢ 610
164, < CARS = NUMBER OF CARS (1) : ¢ 620
1465, C FAC = EMISSION FACTOR IN GRAMS/MILE (}) C 630
166, C C &40
167, READ (5,70) (HEAD(I),I=1,12) C 650
168, READ (5480) GHyGL RHyRW,HIC s5C,FGB C 6460
169, IF (GH +EQe Do) GH = 200, ¢ 670
170, IF (GL <«EQe O+) GL = 100G, C &80
171, IF (RW +EQs DOe¢) RW = 1060, ¢ 690
172, IF (HMC +EQe Qo) HMC = 10.° C 700
173, . IF (S5C «EQe 0e) SC = 4 < 710
174 "READ (5,80) FWP,PV,FD,DV,DM,DTF ¢ 720
175, : READ (5,90) NTP,IP,NYR,MAXCYC c 730
176, IF (NTP «EQe 0O) KLOC(1) = | C 740
177, IPmy ¢ 750
178, IF (NYR +EQs O) NYR = | C 760
179. IF (NYR «GTas 4) NYR = 4 ¢ 770
180, READ (5,90) (IYR(I),1=]1,NYR) ¢ 780
181, READ (5,80) (DMS{I},I=1,8) C 790
182, READ (5,80) (HMS(I),1=21,8) C 800
183, 1F [HMS(!) +EQe 0s4) KLOC(2) = } C 810
184. READ (5,8D) (WS(I),I=1,8) ¢ B20
185, IF (HS5(1) «EQs O+) KLOC(3) = | C 830
186 READ (5,80) (WA(I),I=1,8) C 84Q
187, DO 10 I=]1,8 C 850
188, IF ((WALI) +EQe Oe¢) oANDs (WS(I) oNEe 0o)) WALI} = 90. C B60
189, $0 CONTINUE ‘ C 870
190. DO 20 I=}.B < 8s8s
191, IF ((WSE{I) oNEe O«0) «ORe (WA{1) #NEs Ge0)) NW = NW+] ¢ 8%0
192. 20 CONTINUE C 9cO0
193, DO 30 I=],NW ¢ 9i0
194, WAR(I) = WA(I)%04017453 c 920
195, SINE = SIN(WAR(I)) ¢ 930
196, WSC(1) = WS(I)®SINE C 940
197, 30 CONTINUE : ¢ 950
198, READ (5,80) (TD(I)41m],NTP) ¢ 980
199, IF ({TD(1) +GEe O+) sANDe (FGB «EQe Da)) KLOC(4) = | c 970
200, READ (5,80) (TH(I},I=1,NTP) C 98B0
201. IF (FGB «EQe D¢} GO TO 40 C 999
202. READ (5,80) (X(I),I=1,NXPl) C 1000
203. IF (X(1) «GEs Da) KLOC(5) = 1 C 1010
204, READ (5,480) (Y(][),I=],NYPL) C 1020
205. . IF (YU1) eNEs Ds) KLOC(&) = ) C 1030
206, 40 CONTINUE ’ ‘ ¢ 10440
207. READ (5,80) (CARS(1)4FAC(I),I=],NYR) C 1050
208. IF (CARS(1) «EQe Ge) CARS(1) = }. C 1D&0
209 IF (FAC(1) LEQe O+) FACC1) = 1}, C 1070
210. DO 50 Ixl1,I0 C 1p80
211, ‘ IF (KLOC(1) «GTe O) KILL = «TRUE. < 1090
212, 5¢ CONTINUE C 1100
213, IFL.NOT«KILL) GO TO 60 c 11t1Q0
214, WRITE (6,100) (HEAD(I)},1=1,12) C 1120

I1-4
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215, IF (KLOC(1) +EQas 1) WRITE (4,110} ¢ 1130
214, IF (KLOC(2) +EQe 1) WRITE (6,120) C L1140
217, IF (KLOC(3) «EQe 1) WRITE (6,130) C 1150
218, IF (KLOC(Y) «EQe 1) WRITE (6,140) C 1140
219, IF (KLOCI5) +EQe 1) WRITE (6,150) c 1170
220. IF (KLOC(&) +EQe 1) WRITE (6,160) c 1180
221, CALL EXIT c 1190
222. 60 CONTINUE c 1200
223, RETURN " C 1210
224, 70 FORMAT (12A6) C 1220
225 80 FORMAT (BE1D.+4) C 1230
226 90 FORMAT (1015) C 1240
227, 100 FORMAT (MHY//7/777777771%, c 1250
228, 60HTHE FOLLOWING RUN HAS BEEN TERMINATED DUE TO INCORRECT | € 1260
229 -NPUT//30X.IZA6/II//) C tz70
230. 110 FORMAT (50X,36HNUMBER OF TERRAIN POINTS EQUALS ZERO) ¢ 1280
231. 120 FORMAT (SDX.QSHMETEOROLOGICAL STATION NOT PROPERLY SPECIFIED) ¢ 1290
232, 130 FORMAT (50X,32HWNIND DATA NOT PROPERLY SPECIFIED) c 1300
233, 140 FORMAT (50X, c 1310
234, . L7HFIRST TERRAIN DISTANCE MUST BE NEGATIVE NUMBER SINCE x=-vy C 1320
235, « NOT FORCED) c 1330
236, 150 FORMAT (50X,39HFIRST VALUE OF X MUST BE NEGATIVE VALUE) C 1340
237, 160 FORMAT (SOX,29HFIRST VALUE OF Y MUST BE ZERO) C 1350
238, END C 1340
239, LFORs 1S DATAP,DATAP
240, SUBROUTINE DATAP 1] 10
241 COMMON €(25,1D),CAsCARS(4)4CN(25,10),CX(25,10),D(2, 25,101 ,DB DM, D 20
242, . DMS(8) ,OT4DTFDV,DX126),DXAL26),DY(11),DYA(I1)FACI4), D 30
243, . FCON(4,425,10) sFDsFGBFINAL FWP,GH,GL,HEAD (12} 4HMC ,HNS (B, o 40
244, . IBt25) s 1BC(26) 4 ICYCL IPIYRU4) yKILL,LSP,MAXCYC,NB,NCYCLE, 0 50
245, . NLONLEFT oNRC o NRIGHTsNTP yNWsNXsNXMI ;NXP1yNY  NYM] 4NYPL yNYR, (/] 80
246 . P(26s11) 3PV RHyRW,S(25510)9SCosTDC26),THI26),TIME,U(264110, v 70
2475 . UD(26511),3VI26011),W(26411),WA{B) WAR(B) ,WS(B),WSCIE),X(26) D 80
. 248, . XC{25) 3 XK (26, ll).XNX.XNXPI.XNY XNYPI,Y(11),YCU10Y,YK(26, o 90
249, . oy 0 100
250. WRITE (6,100 (HEAD{1),I=1,12) o 1io
251, WRITE (6,20) (X(1)41%1,NXP1) 0D 120
252, WRITE (6430) (DX(I),I=1,NX) D t30
253, WRITE (&,4D) (Y(I)sI=),NYP1) D 140
254, WRITE (64,50) (DY(I)Im14NY) 0 150
255 WRITE (6460) GHyGLsRHyRWHMC ,SCHNTP, FwP FD, DM.DTF.HAXCYC FGB 0 140
256, WRITE (6,70) lIYR(I).CARS(I).FAC(!).l-lnNYR) D 170
257, WRITE (6,80) 1P . , D 180
258 WRITE (6,90) (DMS(1),1=1,8) D 190
259, WRITE (6,;100) (HMS(I),1=1,8) 0 200
260, WRITE (6,11C) (WS{1),1%1,8) p 210
261, WRITE (6,122) (WA(I),I=1,8) o 220
262, WRITE (6,135) (TO(1)s1=]1,4HTP) D 230
263, WRITE (6414C) (TH(I) yI=],NTP) o 240
264, WRITE (6,150) (WAR(I),ImL,NW) o 250
265, WRITE (64160) (WSC(I1),I=1,NW) 0 260
26b. RETURN D 270
267 16 FORMAT (1H1,1X12A6) D 280
268, 20 FORMAT (/1X,12HX (DISTANCE)/Z/{(10(1X,3PE12.6))) 0 290
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L)
70 FORMAT
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(/1X312HDX (DELTA X)/(10(1X31PE12:6)))

(/1X5 10HY (HEIGHT)/(ICULIX,1PEL1246)))

(71X, 12HDY (DELTA Y)/(10(1IX,1PEL246)))

(/71X y3HGHB IPEL12¢6 33Xy 3HGL®E1246,33X33HRHSELZ20643X,
JHRW=E12+6,33Xs4HHMC=E 1 206 33X33HSCREL1246,3X 3 4HNTPEI4/1X,
AHFWP=E L1206 y3X ) 3HFDRE120633X 4 3HDMBEL 204 43X 4HDTFRE1246,3X,
THMAXCYC=]6,3X 4y 4HFGBRE]246)

(1XsBHCAR DATA,SX,4HYEAR,4X ,4HCARS,4X, BHEMISSIONI(IHX.[H.
LX) IPE?e3,1X3ETe3))

80 FORMAT{(/1X,1OHPOLLUTANT ,1242X,10HWHERE 1=C0)

90 FORMAY
.

100 FORMAT

L]
110 FORMAT
120 FORMAT
130 FORMAT
140 FORMAT
150 FORMAT
160 FORMAT

END

(71X, 40HDMS (DISTANCE TO METEOROLOGICAL STATION)Z
(10(1X41PE1246)))

(/1X4,38HHMS (HEIGHT OF METEOROLOGICAL STATION)/
(10(1Xs1PE1246)))

(71X, 15HNS (WIND SPEED}/(10(1X,1PEL1246)))

(/71X ISHNA (WIND ANGLE)/(JO(1IX,1PEL1246)))

€/1Xy21HTD (TERRAIN DISTANCE)/(10(1X,1PE1244)))
(71X, 19HTH (TERRAIN HEIGHT)/Z(10(IX,1PE12.6)))

(/71X 25HWAR (WIND ANGLE, RADIANS)/ZU10(1X,1PE12+6)})
(/1X)26HNSC (WIND SPEED COMPONENT)/ZI(10{iX,1PE12+6)))

WFOR, 1S DIFFUS,DIFFUS

SUBROUTINE DIFFUS .

COMMON
.,
-
.

* 0o s ® @

C(ZS.‘O,.CA.CARS(Q).CN(ZS.IO’.CX(ZS.IO):D(Z.ZS.IO).DB.DH,
DMS(8) DT +DTFsDV,DX(26),DXA026),DY (1) ,DYACL))FAC(4),
FCON(Y4425,10)+sFDsFGB,FINALFWP,GH,GL,HEAD(12) HMC ,HMS(8),
18(25)|IBC(26).ICYCL;]P.[YR(“).KILL LSPyMAXCYC,NBNCYCLE,
NL » NLEFT NRC.NRIGHT'NTP NW, NX.NXM].NXPI.NY,NYHI,NVPI.NYR,
P{26311) yPVsRHyRW,S(25,10),5C,TDI26),THI26),TIME, Ut26,111),
UD(Z&.I|)|V(26.ll).N(Zboll)oWA(B)oWAR(B).WS(B),WSC(B).X(Zé)
XCU25) 4 XKI246 9110 o XNX2IANRPI ANV RNYPL»YCI 1), YC{I0) 9 YK(26,
1) :

DO 30 J=1,NY

FOLD =
IF (J

0.

sLEs 18C{1)) GO TO jO

CP = EXQUCUL1,3U)3CU2,J),C(3,4),0)

FOLD =

DT®(CP=C(1,J))eD(1,1,4J)/DX(1)

10 CONT]INUE

bo 30

I=],NX

IP1 = MINOUI+].NX)
IMI = =)
FNEW = 0.

IF (J
IF (J

«LE. 18C(I[)) GO TO 20
«LEs IBC(IPI)) GO TO 20

CP = C{IP1l,J)

IF 1]
FNEW =

*EQe NX) CP = EXQUCUINX»J)3CUNX=143J)sCINX=2,J),1)

DT*{CITsJI=CPI®(DU1,1,J)+D(LsIP1,J))/(DX{II+DX(IPL))

20 CONTINUVE

ClI.d
FOLD =

® C{I4J)+(FOLD=FNEW)I/DX(1)
FNEW

30 CONTINUE

b0 50
FOLD =

lll.NX

0.

DO SO J=1,NY
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300
310
320
330
340
iso
3460
370
k1))
ivo
400
410
420
430
440
450
4460
470
480
490
soo

10

20

30

40

50

60

70

80

70
100
110
120
130
140
150
160
170
180
190
200
210
220
230
2490
250
260
270
280
290
300
310
320
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323. JP1 = MINOU(J*14sNY) E 330
324 Jul = J=1 E 340
325. FNEW = 0. E 350
326 IF (J +LEe IBCU{I)) GO TO 40 £ 360
327. CP = C(1,JP1) E 370
328, IF (J «EGe NY)} CP = AMAXLI{0esClI I +(CUI D) =CLI,JMI))#2.4DY L)/ £ 2180
329 . (DY (JI+DY(JNLI D) £ 390
330. FNEW = DT‘(C(1.J)-CP)O(D(Z-LoJ)#D(Z.l.JPl))/(DY(J)#DY(JPI)) E 400
331, 40 CONTINUE . £ 410
332, Cll,J) = ClI,J)+(FOLD=FNEW)/DY(J) E 420
333, FOLD = FNEW ) ‘ ‘E 430
334, 50 CONTINUE E 440
335, RETURN E 450
336 END E 460
337. WFOR,15 EXQ,EXQ" ‘

338, FUNCTION EXQ (Y1,Y2,Y3sLR) F 10
339, COMMON C(ZS.ID)nCA:CARS(Q).CN(ZS.lO).CX(ZS.XD).D(Z.ZS.\O).DB.DH. F 20
340, . DMS(B).DT.DTF.DV.DX(ZA).DXA(Zb).DY(III,DYA(!I).FAC(H). F 30
341, . Fcou(u.zs.lo).FD.FGa.FINAL.FWP,GH.GL.HEAD(12).HMc.HMS(a). F 40
342, » XB(ZS)'lBC(Zb)alCYCLplPllvR(q)pKILL|LSP.HAXCYC|NB.NCYCLE| F 50
343, . NL.NLEFT.NRC.NRIGHT.NTP’NWQNX.NXMI.NxPigNY’NYMlgNYPl|NYR, F 60
344, . P(Zb.ll).PV.RH,RW.S(ZS.IO).SC.TD(Zb).TH(Zb).TlHE,U(Zb.lI). F 70
345, . UD(Zb.ll).V(Zb'll).W(anll).WA(&).WAR(B),wS(B).WSc(B),X(Zb; F 80
346 . .xc(zs).xx(zs.nx).xux.xnxPl.xNY.xNYPx.Y(11).vctlo).Yx(ze. F 90
347 . 1) . F 100
348 1f¥ (LR «EQs 1) GO TO 10 F 110
349, : X1 = DX(}) . F 120
350 X2 = X1+0¢50(DX(1)}4DX(2)) F 130
351 X3 = X2+0e5¢{DX(2)+DX(3)) F 140
352, GO T0 20 F 150
as3. " 10 X1 = «DX(NX} F 160
‘354 X2 = X1=D.S5e(DX(NX)+DX(NX=1)) F 170
355, . S X3 = X2=0e5*(DX{NX=~1)+DX(HX=2)) F 180
156 20 Y12 = Y1=-Y2 ‘ F 190
a57. X12 = X1=X2 F 200
358, Y13 = Y)1=Y3 F 210
359, X13 = X1=X3 F 220
360 X122 = X1eX1=X2#X2 F 230
361 X132 = X1eX1~X3ex3 ‘ F 240
362 COfFl = (Y12eX13=Y13#X12)/7(X138X]122=X122X132) F 250
363, COF2 = (Y12=-COFle®Xx122)/X12 ' . F 260
6%, FACTR = Y1=X1#(COF1eX1+COF2) F 270
365, EXQ = AMAX1(FACTR,0.0) F 280
366, RETURN ‘ F 290
367, END "F  aog
368 @FOR, IS FINLFIN '
369, SUBROUTINE FIN G 10
370, COMMON C(ZS.IO).CA.CARS(H),CN(ZS.!G).CX(ZS.)O).D(Z,ZS.IU).DB.DM. G 20
371 . DMS(B)nDT.DTF.DV.DX(Zb),DXA(Zb).DY(IX).DYA(!I),FAC(H). 6 kYo!
372, .. FcON(qoZS.lO):FD.FGB.FINAL,FWP.GH.GL.HEAD(lZ)pHMC.HMS(B). G 40
373, . 13(25).lec(zs).chCL.lP.lYR14).KILL.LSP.MAxcvc.Na.NCYCLE. G 50
374, . NL.NLEFT.NRC.NRIGHT.NTP.NW.NX,NXMI.NXPI.NY.NYMI.NYPI.NYR, G 60
376. . P(ze,nn).Pv.RH.Rw,S(zs.xo).sc.TD(zs).TH(zb).TIME.U(zb.ll). G 70
3760 . . UD(Zb,ll).V(Zb.ll).w(Zb.ll).WA(B),WAR(B).WS(B).WSC(B).X(Zb) G 80D
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377,
378
379.
380,
kY- ¥
laz.
383,
384,
385,
386,
387,
388
389,
390,
391,
392,
393.
394,
395,
396,
397,
398,
399.
400,
401
402,
403,
404,
405
406,
407
408.
409,
410
411,
412
413.
414,
415,
416
417
418,
419
420,
421,
422,
423,
424,
425
426
427
428,
429
430,

10

WFOR, !

1o

50

WFOR, 1

SSS~R-74-2029

.XC(ZS)pXK(Z&ill).XNX’XNXPIDXNY,XNYPI YU11),YC(10),YK{26,
11)

DO 10 I=1sNX

J = Ig(l)

SUM = SUM+ABS({U(],J))

CONTINUE

Nl = JB(NX)

SUM = SUM+ABS(U(NXPI,NL))

SUM = SUM/XNXPI .

FINAL = AH]N.(K‘NXPI)"-‘/SUH.‘OOOO.)

RETURN

END ’

S FINCON,FINCON

SUBROUTINE FINCON

COMMON C(ZS.IO).CA-CARS(H).CN(ZS.ID)sCX(ZS.lD).D(Z.ZS.ID)-DB-DM.
DMS(8) 4DT DTF+DVyDX(26) 4,DXA(26),DY(11),DYA(L1),FACIY),
FCON(4:425,10) yFDyFGB,FINAL FWPyGH,GL ,HEAD(12) HMC ,HNS(B),
1B(25) s IBCI26) 3 ICYCLyIP IYR{4) 4KILLLSP,HAXCYC,NB,NCYCLE,
NLyNLEFTyNRCyNRIGHT sNTP yNWyNX g NXMI 4NXPL  NY NYM] ,NYPL ,NYR,
PU26,11) 4PV aRH)RW,5(25410)45C»TDL26) 3 THI26),TIME,U(26,11),
UDC286s11)3VIE26)011) )W 26911),WA(B) ,WARIB) ,WSI(B)WSC(B),X(26)
.XC(ZS).XK(Zb.ll).XNX.XNXPI.XNY,XNYPX.Y(xl).YC(lD).YK(zo.
11)

DIMENSION CF(4)

CC = 2B.B8B/2B®]+548E~]

DO 10 Il=1,NYR

CF{1) = CARS(I)eFAC(I)ecCC

CONTINUE

DO SO I=1,NYR

DO 50 J=1,NX

DO 50 K=1,NY

FCON(TsJsK) = C(JyKI®CF(])

CONTINUE

RETURN

END

S MDGEN,MDGEN

SUBROUTINE MDGEN

COMMON CU(25410),CA CARS(4)+CN(25,10),CXx(25,10),D(2, 25.10).03 DM,
DMS(8) DT sDTFsDV,DX(26) sDXAL26)43DY(11),DYA(LY)FACIY),
FCON(4,25,10) oFDsFGBsFINALWFWP,GH;GL,HEAD(12) HMC ,HMS(B),
lB(ZS).lBC(Zb).ICYCL.IP.IYR(H).KlLL,LSP.MAXCYC.NB.NCYCLE.
NL’NLEFT.NRC.NRIGHT.NTP.NW,NX.Nle|NXPI.NY5NYH}|NYP1’NYR.
PUi26311)3PVIRHIRW,5(25,10)sSCsTD(26),THI26),TIME,U(264,11),
UD(26511),VI(26,313) ,W(26401),WA(B) ,WAR(8) ,WS(B),WSCI(8),X(26)
.xthS).xx(Zb:ll),XNX.XNXPl.XNY.XNYPI.Y(xl).YC(lD).ngzb.
11}

DIMENSION 5E|D(7].5E30P(7).5L(7.6) SLVI6),XP(7)

DATA XP/e15,017,020,5¢2b343%948,454/

DATA SE10/42321854e15732117,0061,.028,4012/

DATA SEJOP/e262,02379e184,¢119,4056,4023,.80%97

DATA SLV/32:81065¢62,;98e43,16404,246406,3208.08/

DATA SL/57eC6 149021939637 ,32¢81 326025522077 316069,98243,82.N02,
68090;59006.52-49’“5-93)39.37|l3“.51'111.55'95514.82.02.
720]8.65-62.55,77.203.4]1170|60.144036.127l95pl14083’
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90
100
110
120
130
140
150
160
170
180
190
200

10
20

30

50
60
70
80
90

100

110

120

130

140

150

160

170

180

190

2c0

210

220



431
432
433,
434,
435,
436,
437
438.
439,
440
441
442,
443,
H44,
445,
444,
Y47
448,
449,
450,
451
452,
453,
454,
455,
456
457
458,
45%.
H440
LT-3 Y
462
463,
Hé4.
465,
446,
467,
468,
4469
470
471
472,
473,
474,
475,
4764,
477
478.
479
480.
481
482,
483
484 .

10
20

30
40

50

60

70

80

90
100

130
140
150
160
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101671 488¢58,275¢572232e94,196e85,170+60,157+48,141.08,
1216394344949 ,278e874242e78,2090974176485,177:17,150+%27

00 50 III.NW

DO 10 J=2,NXP]

IF (DHSUI) +LEe X(J)) GO TO 20

CONTINUVE

CONTINUE

IF ({XEJI=DMSCI)) oGTe (DHSEI)=X(J=1)}) J = =}

DO 30 K=2,NYP!

IF (HMS(1) WLEs Y(K)) GO TO 40

CONTINUE »

CONTINUE

IF ((Y(K)=HMS{I)) «GTe (HHS(I)=Y(K=1))) K = K=]

UlJ,K) = WSCI(I)

1sc = SC

IF (FWP +EQ. Oe¢0) PV = XP(ISC)

CALL WIND

DO 60 IP=1,NXPI

DO 60 JP=],NYPI

UCIP,JP) = U(IP,JP)®). 4687

VIIP,JP) = VIIP,JP)®l 4667

CONTINUE

XYZ = Q0

DO 70 Ks=1,8

IF ((WAR(K) oEQe Ds.0) «ANDe (WS(K) +EQs 0.0)) GO0 TO 70

XYZ = XYZ+1.0

SSINE = SSINE*ABS(SXN(WAR(K)))

CONTINUE

SSINE = SSiNEIX?Z

DO 170 Im1,NX

DO 170 Jml,NY

IF (YC(J) «LEe 32.81) GO TO 8O

IF (YC(J) +GEe 98,43) GO TO 90

55 = SE!O(lSC)*(SEJOP!ISC)-SEIO(ISC))C(YC(J)-32.81)/(98.43~32.8|)

GO TO 100

SS = SE10(1SC) -

GO TO 100 ‘

§S = SE30P(15C)

CONTINUE

IF (YC(J) «LEe SLVI1)) GO TO 140

IF (YC(J) «GEes SLVI&)})} GO TO 150

DO 110 M=2,6

IF (YC(J) oLTs SLVIM)) GO TO 120

IF (YC(J) +EQe SLVIMI) GO TO 130

CONTINUVUE

XLL = SLUISCyM=1)+(SLUISC,M)=SLLISCyM= l))'(YC(J)-SLV(H 1))/71SLV (M,
=SLVIM=1))

GO TO 160 , o '

XLL = SLOISCyM)

GO TO 160

XLL = SLEISC,1)

GO TO 140

XLL = SLIISC,6)

CONTINUE
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190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
aso
400
410
420
430
440
450
460
476
480

490

500

510

520
530
sS40
S50
560
570
580
590

‘600

610
620
630
640
650
660
670
680
690
700
710
720
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493,
H94 e
495
496,
497 e
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503
S04,
505»
S506.
507.
508,
509.
510
511,
512
513,
514,
515
516,
517
518
S1%.
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524,
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626
527
528,
52%.
530
531.
532.
533,
534,
535
536,
537.
538.
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TR = SQRT(EU(ULL,J)+U(I+1,J))/SSINE)ee2+(V(], JIeV(lsJdeld)ee2)en.S

DU141,J) = Be45eXLLOSSeTW

IF (FD oNEs 040) D(1o1,4J) = DV
170 CONTINUE

D0 270 Is=1l,NX

DO 270 J=1,NY

IF (YC(J) «LEs 32.81) GO TO 180

IF (YC(J) «GEe 98.43) GO TO 190

5SS = SEID(ISCI*(SE3QOP(ISC)- SELOCISC)Is(YClJI~-32. 8!)/(98.43 32.81)

Go To 200
180 SS = SE1Q(ISC)
G0 70 200
190 SS = SE30P(15C)
200 CONTINUE
IF (YC(J) oLEe SLV(1)) GO TO 240
IF (YC(J) «GEes SLV(&)) GO TO 250
DO 210 M=2,4
IF (YCtJ) «LTe SLVIM)) GO TO 220
IF (YC(J) «EQe SLV(M)) GO TO 23p
210 CONTINUE

220 XLL = SL(ISC,M= 1)+ (SLOISCyM)=SLOISCyM=1))2(YC(JI-SLV M= 11)1715LV N,

. =SLV{M=~1)}
GO TO 260

- 230 XLL = SLUISC,M)

GO TO 240 .
240 XLL = SLUISCs1)
GO0 TO 260
250 XLL = SL(1S5C,4)
260 CONTINUVE

Tw = SQRT(((U(l'J)*U(1*!:J))/SSINE)002+(V(1 JI+V(IyJ+tl)iee2)e0.5

D{2:s1yJ) = Qo458 XLLOSSeTH
IF (FD oNEes 0e¢0) D(25I4d) = DV
270 CONTINUE '
DO 280 I=1,NX
DO 280 J=1,NY
IF (J «GTe IB(1)) GO TO 280
V(iI,J) = 0.0
280 CONTINUE
DO 290 I=],NX
DO 290 J=1yNY
IF (J «GEe IB(1)). GO TO 290
D(24y1,J) = 0.0 :
290 CONTINUVE
DO 300 J=1,NY
IF {J «GE. 18¢1)) GO TO 300
D(l,1,yJ) = 0.0
UCly,Jd) = 0.0
300 CONTINUE
DO 310 I=2,NX
DO 310 J=1,NY
IF (J «GEs MAXO(IB(I=1),1B(I))) GO TO 310
D(l,sI,Jd) = 0.0
Utl,J) = 0.0
310 CONTINUE
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730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
860
890
900
910
920
930
940
950
960
970
980
990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260



539,
540.
541,
542
543,
S44.
545,
S54b.
547
548,
549.
550.
551
552.
6§53,
564,
555
556
557,
558.
559,
560
541,
562
563,
Sé64.
565
566,
567
548,
56%.
570
571.
572
573,
574,
575,
576,
577
578,
579
580,
581
582
583,
584.
585,
S86e
587,
588,
589
590,
591,
592

‘320
330

fAFOR 4 I

IF (S(1sJ) oLTe 1eE=6) GO TO 10

i

20

WFORI

¢ o o o e

IX = JBINL+Y)

IF (RH «EQe Y{IX)) GO TO 330
L = NL+I

M = NL+NRC

DO 320 N=zL,M )
D{ZyNyNB+1) = 0.0
VIN,NB+1) = 0.0
CONT INVE

CALL SOURCE
RETURN

END

S MIX,MIX
SUBROUTINE MIX

SSS-R~74-2029

COMMON C(25,10) 3CAsCARS(H4)+sCN(25,10),CX{25,10),0(2,25,101,DB,DM,

1)

N1 = NL+1

N2 = NL+NRC
SUM = Q.

XNUM = O,

DO 10 I=Nl,N2
DO 10 J=ml,NY

SUM = SUM+C(IsJ)
XNUM = XNUM+1.0
CONTINUE

XYZ = SUM/XNUM
DO 20 I=N1,N2
DO 20 J=l,NY

IF (5(1,J) «LTe leE=6) GO TO 20

Cll,J) = XYZ
CONTINUE

RETURN

END

S PHI,PHI

FUNCTION PHI (1,J)

DMS(B8) sDTsDTFsDVDX(26) ,DXAI26),DYL11),0YACLL)FACIH),
FCON(4,25,10) oFDsFGByFINALFWP,GH,GL,HEAD(12) +HMC,HMS(B),
18025),IBC(26) 4 ICYCLyIP,1YR(H4) yKILL,LSP,MAXCYCsNB,NCYCLE,
NL yNLEFTyNRCyNRIGHT ¢NTP yNW  NXyNXMI yNXP I NY NYMI ,NYPL JNYR,
PU264311) 4PV,RHyRW,S(25,10),5C,TOL26),TH(26),TIMEU(26,111),
UDU26511)3V(26411),W(26511),WA(B),WAR(B),HWS(8) WSC(B),X126)
P XCU25) gXKL2b411) g ANX,XNXPL yXNY yXNYPL,Y(11),YCU10),YK(26,

COMMON C(25,10) 4CA»CARS(4),CN(25,10),CX(25,10),0(2,25,10),0B,DM,
DMS(B)sDT,DTFDVDX(26)»DXAL26),DYL11),DYALL))FACIY),
FCON(4425,10) 3FD,FGByFINALFWP,GHsGLHEAD(12) yHMC,HNS(8B),
IB(25),1BC{26) 4 ICYCLyIP,IYR(H4) KILL,LSP,MAXCYCsNB,NCYCLE,
NL sNLEFT yNRCyNRIGHT sNTP yNW4NX yNXML 4gNXP13NY NYMLI4NYPL 4NYR,
Pl264,11) 4PV RHyRWyS(25,10)s5C,TDU26),THI26) 3TIME,U(26,11),
UD(26s11) sV 26911),W(26411)sWA(B)WAR(B),WSI{B) WSCIB),X(26)
2 XCU25) o XK (26911 ) s XNX g XNXPL s XNY 3 XNYPL,YE11),YCE10),YK{26,

1)
It = MAXO(l,1-1)
12 = MIND(NXPls1+1)
J1 = MAXO(1l,J~1})
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593,
594,
595,
596,
597,
598
599,
&00.
601,
6024
603
404,
&05.
606,
607,
408,
609
610.
611
612
613
614,
615
616
617,
418
619
620
621
622,
423,
629
625
626
627,
628,
629,
630,
631
632,
633,
634.
635,
636,
637
638
439,
640,
641,
642,
6413,
644,
645,
b46.
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J2 = MINOINYPl,J+1l)

D1 = P(12,J)

D2 = P(I1l,J)}

D3 = P(I,LJ2)

D4 = P{I,J1)

IF (1 «EQe 1) D2 = G+0

IF (1 «EQe NXPL1) D1 = PUI1,J)+(P({I,J)=P(11,J))eDXAL{]1)/DXA(IL)
IF (J +EQe NY) D3 = P(I,J)+tP{1,J)=P{1,J1))eDYA(J)I/DYALJI])

ANE = XK{I2,J)/7{DX{1)}sDXA(1))

XNZ = XK(1,3)/7(DX{1)*DXA(I]1))

XN3 = YK(I,J2)/(DY(J)®DYA(J))

XNg = YK(I,J)/7(DY{J)I®DYA(IL1)])

IF (1 «EQe 1) XN2 = XK{Il,J)/DX{(])ee2

IF (J «EQe 1) XN4 = YK(1,J)/DY(J)we2

PHI = (DI1®XNI+D2®XN2+4DI#XNI+DHSXNG)/(XNI+XNZ+XNI*XNY)
RETURN

END

WFOR, 1S PRINTPRINT

SUBROUTINE PRINT
COMMON C(25,10)3CA»CARS(H4)4CNI25,10),CX{25,10),012,25,10)3DB,DM,
DMS(B) sDT4DTFsDV4DX(256)sDXAL26),DY11),0YALLL)FACLA),
FCON(Y9,25,10)sFDFGBFINAL,FWP,GH,GL,HEAD(12) HMC HMS(B),
IB‘ZS).IBC(Zb).ICYCL.IP.IYR(H).KILL,LSP.MAXCYC.NB.NCYCLE.
NL yNLEFT yNRCoNRIGHT s NTP yNW ,NX yNXM1 yNXP13NY,NYME 4NYP1 4NYR,
PU26s11)sPVosRHyRW,G(25,510)sSCyTDI26) s TH(26) s TIME U(2631110,
UDC26:31),VIZ26,11) ,Wl26,11),WA(B),WAR(B),WS(B),W5CI8B),X{26)
W XCU25) s XK{26311) s XNX 3 XNXPIyXNY XNYPL,Y(11),YCU10),YK(26,
. 11)
"WRITE (4,30) (HEAD(I),1=1,12)
WRITE (6,40) (IYR(UI)sCARSII}FAC(I),I=1,NYR)
WRITE (6,50)
WRITE (6,60) (IYR(I)»I=]1,4NYR)
DO 10 Ial,NX
J o= o igiii
WRITE (6470) XCCI)YCCJ) 4 (FCON(KyI4J) K=l ,NYR)
10 CONTINUE
DO 20 K=1,NYR .
WRITE (6380) (HEAD(1),I=1,12),1YRI(K)
DO 20 I=},NX
WRITE (6,90) (FCON(KsIsJ) J®l,NY)
20 CONTINUE
RETURN
30 FORMAT (1H1,1Xs12A6/77)
40 FORMAT (96X ,4HYEAR»4X 94HCARS s4X yBHEMISSION/(F6X, 144 1XsIPEFe3 01X,
. CE943))
S0 FORMAT (1X,9HCO IN PPM////)
60 FORMAT (39X, 1HX,FXolHY 84X, 4(6Xs1417)
70 FORMAT (35X, IPEPe331X3E9e3»iX34(1XsEFe3))
80 FORMAT (1H1,1X312A6,10X,14/7)
90 FORMAT (10(2X,1PE%+3))
END

WFOR, 15 SOURCE +SOURCE

SUBROUTINE SOURCE
COMMON C{25,10),CA+CARS{4),CN(25,10),CX{25,10),012,25,10),08+DM,

II-12
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DMS(B).DT.DTF.DV.DX(Zb).DXA(Zb),DY(ll).DYA(ll),FAC(q).
FCON(H,ZS.IO).FD.FGB.FlNAL.FWP.GH,GL.HEAD(12).HMC.HMS(8).
15(25).lBC(Zb).ICYCLclP-IYR(H).KILL.LSP.MAXCYC.NB,NCYCLE-
NL,NLEFT.NRC,NRIGHT.NTP.NW.NX.NXMI.NXPI.NY.NYH!.NYPI,NYR.
P(Zb.ll).PV.RH.RW.S(ZS.ID).SC.TD(Zb).TH(Zb).TlHE.U(Zb.ll).
UD(Zb.ll).V(Zb.ll).W(Zb.ll).WA(B).WAR(B).WS(B).WSC(B).X(Zb)
..XC(ZS).XK(26.11)pXNX.XNXPl.XNY.XNYPl.Y(ll).YC(lU!-YK(Z6'

11} ‘

IF (ICYCL «GTe O) GO TO 20

NLEFT = NL+1

NRIGHT = NL+NRC

N = NB+l

XNRC = NRC -

DO 10 I1=NLEFT,NRIGHT

S({IsN) = l9/(DX(NLEFT)’DY(N)0XNRC)

CONTINVE

RETURN

CONTINUE

DO 30 I=1,NX

DO 30 J=i,NY

C(IyJ)y = ClI,J)+DTeS(1,J)

CONTINUE

RETURN

END

WFORs1S TGENsTGEN

10
20
30

40

56

? e & » 8 © O

SUBROUTINE TGEN

COMMON CIZSQID)oCA.CARS(H)|CN(25.|U),CX(ZS.]0)|D(2,25.lD,oDB.DH|
DMS(B)|DT.DTFADV-DX(26).DXA(Zb).DY‘ll).DVA(ll),FAC(H).
FCON(“nzstlD)vFD.FGBnFINALoFWPsGHoGLoHEAD(12))HHC&HMS(B).
!B(ZS)elBC(Zb)glCYCLoanIYR(q)’KILLnLSP.HAXCYCQNalNCYCLﬁl
NL|NLEFT,NRC.NRIGHT'NTP.NW.NX.NXMIQNXPl.Nx’NYMl.NYPX.NYR.
P(Zb.ll).PV.RH.RW.S(ZS.lO).SC'TD(Zb).TH(Zb).TlHE.U(Zbgll).
UD(Zboll).V(Zb.ll).W(26-11)|WA(8)'WAR(B)'ﬂS(B).WSC(B).X(Zb)
'XC(ZS).XK(ZG.II).XNX.XNXPIOXNY.XNYPI|Y(ll).YC(lD|.YK(26.
11) - '

DIMENSION XH{26)

DO 40 I=m1.NXPI

DO 10 Js1yNTP

1F tX(1) +EQe TD(J)) GO TO 20

IF ((X{I) «GTe TD(J)) «AND. {X(1) oLTe TD(JU+1))) GO TO 230

CONTINUE

WRITE (6,150)

GO TO 140

CONTINVE -

CXHUI) = TH(J)

GO TO 40

CONTINUE

XHiI) = TH(J)#(X(I)-TD(J))/(TD(J‘l)-TD(J))'(TH(J+1)-TH(J’)
CONTINUE

DO 130 l=14NX

DO 50 K=l 4NTP

IF ((X{I)} oLTe TDUK)) +aNDe (TD(K) olLTe X(I+12)) GO TO 70
IF (TD(K) e¢GEs X{I+1)) GO TO 60

CONTINUE
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CONTINUE. .

Al = Q0«58 (XH{I)+XH(I+1))eDX(I)

G0 TO 80

CONTINUVE

Al = D50 (XH{II+THIK))®(TDIKI=X(I))40SoITHIKI+XHIT+1D)e(X(T+1)
TOIK))

CONTINUE

AZ = 0.0

DO 90 J=1,NY

A3 = DY(J)eDX(])

A2 = A2+A3 .

1F (A}l «EQs A2) GO TO 100

IF (Al «LTs A2) GO TO 110

CONTINUE" ‘

WRITE (6,1560)

GO TO 140

CONTINUE

IB(I) = Je&)

GO TO 130

CONTINUE

-XYZ = (A2=A1)/A3

i50.

160

IF (XYZ +GT. O¢5) GO TO 120

IB(I) = J+1

GO TO 130

IB(I) = J

CONTINUVE

CONTINUE

RETURN .

FORMAT /7/77/7/71%,16HBAD TERRAIN DATAJ -

FORMAT (///7/71X427HCAN'T FIND TERRAIN BOUNDARY)
END ‘

BDFOR, 1S TIMSTP,TIMSTP

SUBROUTINE TIMSTP | :
COMMON C(25,10) ,CA+CARS(4)CN(25,10),CX{25,10),D(2,254510),08,0H,
DMS(B) sDT+DTF 4DV ,DXE26),0XA126)DY(11)DYALLIL)FAC(G),

FCON(qnzsth))FD.FGB.F[NAL.FWP,GH.GL.HEAD(lZ)-HHC.HMS(B)..
15(25)QXBC(Zé)|ICYCLUIP.IYR(“)'KILL:LSP'NAXCYClNBgNCYCLE.
NLoNLEFTNRC,NRIGHTyNTP,NW yNX 3 NXM1 3NXP1sNY,NYME ,NYP],NYR,
Pl26311)3PVsRHyRW,S(25,310)SCsTD(26),TH(26) ,TIME,U(26,11),
UDC26911) 3VI26511) 4W(26511),WA(B) WARIB) ,WS(8) WSCIB),X(26)
s XCC25) s XK(26911) pANXsXNXP1 iXNY  XNYPJsY(14),YCC(10),YK(26,
11 :

IF (DTF «GT. 0s0) GO TO 3Q

DT = 14E6

DTO = 1.E6

DTI = 1+E6

DT2 = le.E6

DT3 = 1+E6

DT4 = l«Eé6

DO 10 I=],4NX

DC 10 J=1,NY

AA = 1e/7(DU1,19J)/70X(1)8224D(2,1,J)/DY(J)ss2)
IF (AA oLEs DeD) AA = 1e.E6

DTO = AMINI(DTO,AA)

I1-14
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CONTINUE

DO 20 I=1,NX

DO 20 J=1,NY

IF (U{I1yJ) «NEe 0+0) DT]l = ABSI(DX(I)I/UlI,J))

IF (UCI+1,J) «NEe Qe0) DT2 = ABSIDX(1)/ULLI+1,J})
IF (VII4J) oNEes Ge0) DT3 = ABS(DY(J)/VI(I,J)})

IF (V(I4J41) eNEe« 0a0) DT4 = ABS(DY(J)/VI(I,Jel))
OT = AMINI(DT,DT1,DT2,DT3,DTH4)

CONTINUE

DT = DT#*0.25

DT = AMINI(DT,DTO)

30
40

WFOR, 1

® o & & o s 8 2

10

20

30

4p°

50

60

GO TO 40

DT = DTF
CONTINUVE

RETURN

END

S WIND,WIND
SUBRQUTINE WIND

SSS-R-74-2029

COMMON C(25,10) 4CACARS({4)sCNI25,10)4CX125,10),D(2,25510})+DB+DM,
DMSI{B) +DT»DTF sDVDX(26)sDXA(26) 4DY(11)4DYALLL),FAC(4]),
FCON(4325,10) +FDsFGByFINALsFWP yGHsGLyHEAD(12) yHMC,HMS(8B),
IB(25),IBCL26) , ICYCL P 1YRI4)3KILL yLSPsMAXCYCaNBSNCYCLE,
NLyNLEFToNRCyNRIGHT yNTP 3 NWyNXyNXMLI yNXP1,NY,NYMI,NYPL ,NYR,
Pl26,11)sPVyRHyRWS(25,10)+SCHyTDI26),TH(26),TINE,UlZ26,11),
UD(26s11)3VI(26511),WL26,11) ,WALB) WARIB) WS(8),WSclB),X(26)
o XCU25) s XKC(2631 1) 3 XNXyXNXPYL s XNY 4 XNYPL,Y(11),YCUI0)YK(26,

1)

DO 10 I=1,4NXP1

DO 10 Jm)4NYP]

UDCIJ) = ULl

CONTINUE .

DO 20 F=1,NX

L » HAXDiiyT=i)

IBCII) = MAXOU(IB{I),IBIL))=1
CONTINVE

DO 60 1=1,NX

DO &0 J=m1,NY

IF (J eNEe (IBCU{I)}*1)) GO TO 30
20 = 0.5¢DY(J)

HT = Y(J)

CONTINUE

IF. tJ «LEe IBC(I)) GO TO 40
IF (J «EQe NYP1) GO TO 40
XK(T4J) = ((YC(J)=HT)I/Z0)uePV
CONTINUE .

IF (I «EQe NXPIl) GO TO 60

IF (J «GTs 1B(1)) GO TO SO
GO TO 60 :
CONTINUE

YK(I,J) = 1,

CONTINUE

IBCINXPI)=IBC(NX}

DO 25 J=1,1C
XKINXP1,J)=XK(NX,J)
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YKINXPLsJI=YK{NX,yJ)

DO 26 121,26

XK(I NYPL)=XK(I4NY)
YK{IsNYPL)BYKUI4NY)

DO 70 J=m1,NYPI

Pll,J) = DX(1)

DO 70 I=2,NXPI

P{l,J) = P(l=1,J)+DXAlI=1)
CONTINUVE

DO 100 I=],NXP1

DO 80 Jxl,NY

Wil,J) = PHI(I,J)

CONTINUE

DO 90 J=1,NY

P(IsJ) = 142500 (1,J)=0e250PL1,J)
CONTINUE

CONTINUE

DO 120 I=14NXP1.

DO 120 Jml,NY

IF (1 oNEs 1) GO TO 110

UGT,J) = PHICIsJ)/DX(I)OXK(T,43)
GO TO 120

CONTINUE ‘ .

UGIsJ) = (PHILIJ)=PlI=1,0))/0XA0T=1)eXK{1,J)
CONTINUE

D0 130 I=],NXPI

DO 130 Jsl4NYPI

1IF (UDUI,J) «EQe D.C) GO TO 130
Ul = Ul+ULT,J)ee2

U2 = U2+Utf,J)euDl1,d)

CONTINUE

UAVG = 'U2/01

DO 140 I=1,NXP]

DO 140 Jm1,NYP)

ULIsd) » ULL4J)sUAVG

CONTINUE

DO 150 I=1,NX

DO 150 J=mlaNY

VEIsd+l) = ViIoJ)+{ULT,0)=U(1+1,J))eDY(J)/DX(])

CONTINUE
RETURN
END

RFOR, 1S XYGENXYGEN

SUBROUTINE XYGEN

SSS-R-74-2029

COMMON C{25,10) 3CA»CARS(4)CN(25,10)4+CX(25,10),0¢(2,25+10},08,0DM,
DMS(B) 4DT+sDTFsDVsDX(26)sDXAC26),DY(11),DYALLL)FACIH),
FCON(4,25,10) sFDFGByFINALWFWP,GH»GL,HEAD(12) sHMC ,HNS LB,
18(25) 4 IBC(261 s ICYCLAIPYIYR(4) ,KILLyLSP,iMAXCYCyNB,NCYCLE,
NLsNLEFT ¢yNRC yNRIGHT sNTP yNWyNXsNXM1 ¢NXP1 ,NY sNYMEI,NYPL,NYR,
P(26411)3PVsRHsRWS(25,10)45CsTDI26)2THI26)yTIMELU(Z264111),
UD(265 1) 3VI26511),W(26411),WA(8),WAR(8) ,WS(8),WSC(B),X(26)
s XCU25) s XK (26511 ) s ANX XNXPE s XNY 4 XNYPL,YUL1)YCULI0)»YK(26,

11)
LOGICAL KILL XRRAT ;XLRAT,YTRAT,YBRATZYX
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IF (FGB «EQe 0.0) GO JO 50
XYZ = RW#0.5

XYZ1 = ~XYZ

DO 10 I=1,NXPI

IF (X(1) oLTe XYZ1) NL = HL+1
IF ((X{1) eGEe XYZ1) «ANDs (X(I} «LTe XYZ)) NRC = NRC+l
CONTINUE

DO 20 J=1,NYPI

IF (Y{J) eLTe RH) NB = NB¢l
CONTINUE

DO 30 I=1,NX

DX(I) = X(I+l)=X(1)

DO 40 I=14NY

DY(I) = Y(I+3)=Y(I])

GO TO 580

CONTINUE

ZYX = oFALSE.

NRC = RW/GL®XNX

IF (NRC +LTe 2) NRC = 2

XNRC = NRC

DXR = RW/XNRC

DISL = ABS(TD(1))=RWeD.5
DISR = GL-DISL=RW

XYZ = NX*NRC

NL = DISL/(DISL+DISRI®XYZ
IF INL oLTe 2) NL = 2

NR = NX=NL=NRC

IF (NR oLTe 2) GO TO 60

G0 TO 70

NR = 2

NL = NL=!

CONTINUE

XNL = NL

XNR = NR

DO 80 'I=1,4NRC

J = l+NL~

DX(J) = DXR

XYZ = XNL*DXR .

IF (DISL=XYZ) 90,150,90
CONTINUE

XvZ1 = DISL/DXR

FACTR = 0«5 )

IF (DISL «GTe XYZ) FACTR = 15
FACO = 1.

SUML = 0.0

ICNT = ICNT+1’

DO 110 I=NL1y=1

DX(1) = DX(1+1)eFACTR

SUML = SUML+DX(1)

IF (ABS(SUML=DISL) eLE. Ce1) GO TO 140
IF (ICNT «LYe. 50) GO TO 120
WRITE (6.680)

KILL = «TRUE.

G0 TO t70

I1-17
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917 120 CONTINVE Q 660
918, DFAC = ABS(FACTR=FACO)®3.5 Q 670
919, FACO = FACTR @ &80
920, IF (SUML «GT. DISL) GO TO 130 Q@ 690
921. FACTR = FACTR+DFAC Q@ 700
922, GO TO0 100 Q 710
923, 130 FACTR = FACTR=DFAC @ 720
924, G0 TO 100 . Q@ 730
925 140 IF ((0s75 «LEe FACTR) oANDe (1+25 «GEs FACTR)) GO TO 170 @ 748
924, XLRAT = +TRUEs Q 750
927 XLFAC = FACTR Q@ 769
928, . ZYX = +TRUE. q 770
929 G0 TO 170 Q@ 780
930, 150 CONTINUE Q@ 790
931, " DO 160 I=1,NL Q 800
932, 160 DX{1) = DXR Q 8lo
933, 170 CONTINUE Q 820
934, XYZ = XNReDXR Q@ 830
935, N1l = NL+NRCe+l Q 840
934, IF (DISR=XYZ) 180,240,180 Q@ 8BS0
937 180 CONTINUE Q@ B840
938, XYZ1 = DISR/DXR @ 870
939, NRM] = NR=1 @ 880
940 ICNT = O Q 890
941, FACTR = 05 Q 900
942, IF (DISR «GTe XYZ) FACTR = 145 Q@ 9io0
943 FACO = 1o Q 920
944, 190 SUMR = 0.0 Q@ 930
945, ICNT = ICNT+L Q 940
F46e DO 200 I=N1,NX q 950
947 DX(1) = DX(I=1)*FACTR e 960
948, 200 SUMR = SUMR+DX(I) Q@ .970
949, IF (ABS{SUMR=DISR) sLEe 0.1} 6O TO 230 Q 980
950. IF (ICNT «LTe 50) 60 TO 210 Q 990
951 WRITE (64690} Q 1c0o
952 KILL = «TRUE. Q loto
953. | G0 TO 300 Q 1n20
954, 210 CONTINUE | ‘ Q 1030
955, DFAC = ABS{FACTR=FACD)*0.5 Q 1040
956 FACO = FACTR Q@ 1050
957 IF (SUMR «GT. DISR) GO TO 220 Q 1060
958, FACTR = FACTR¢DFAC ¢ 1070
959 GO TO 190 Q 1080
960 220 FACTR = FACTR=DFAC Q 1090
9b)e GO TO 190 , Q 1100
962, 230 IF ((0e75 «LEs FACTR) oANDe (1425 «GEs FACTR)) GO TO 260 Q 1110
963 XRRAT = +TRUE. Q 1120
964 XRFAC = FACTR @ 1130
965 ZYX = «TRUE. a 1140
9660 GO TO 260 Q 1150
967 240 CONTINVE @ 1140
968, DO 250 I=N1,NX Q 1172
969 250 DX(1) = DXR Q@ 1180
970. 260 CONTINUE Q 1190
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X{1) = TD(1)
DO 270 1=324.NL

X(I) = X(I=1)+DX§1=1)
X{NL+1) = «RWe¢0,5

DO 280 I=1]4NRC

J = [eNL+]

X(J) = X(J=1)+DXR
NRM1 = NR=~1|

DO 290 I=],NRMI

J & NL+NRC+t+]

X{Jd) = X{(J=1)+DX(J=]1])
X{NXP1}) = GL+TD(1)
CONTINUE

DISB = RH

DIST = GH=RH&HM(C .
IF (RH ¢EQe QeD) GO TO 410
IF (RH «GTs HMC) GO TO 310
DY(1) = RH
DY(2) = HMC
NT = NY=2
NL = 3

GO0 TO 420
CONTINUE

IF (RH +LE.
IF ((§eS*HMC

1eSeHMC) NB = 1
eLTe RH) «ANDe
IF ((2¢5¢HMC oLTe RH) +ANDs
IF ((3+5#HMC oLTe RH) oANDe
IF (Se®*HMC +LTs RH) N = §
Nil = NB+2

NT = NY=NB=]
IF (NB «NE.
DY(1) = RM
DY(2) = HMC
GO TO 420
CONTINVE
DY(NB+l) = HMC

XNB = NB

XYZ = XNB®HMC

XYZ1 = D1SB/HMC

IF (DISB=XYZ) 350,330,335
CONT INUVE .
DO 340 I=1,NB
DY(1) = HMC
GO TO 420
CONTINUE

ICNT = O
FACTR o= Q.5
IF (DISB «GT.
FACO = 1.
SuUMB = D.0D
ICNT 2 ICNT+1
DO 370 I=NB,1,-1
DY(I) = DY(I+L)eFACTR
SUMB = SUMB+DYI(I)

1) GO TO 320

XYZ)
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(2.5%HMC eGEs RH)) NB = 2
{3¢5%HMC oGEe RH)) NB = 3

(5.0¢HMC

FACTR = 145
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1025 IF (ABS(SUMB~DISB) «LEes Gs1) GO TO 400 Q 1740
1026 IF (ICNT «LTe 50) GO 7O 380 Q 1750
1027 WRITE (6,700) Q 1760
1028, KILL = «TRUE Q 1770
1029 GO TO 420 Q 1780
1030« 380 CONTINUE : Q 17%0
1031, DFAC = ABS(FACTR=FACQO)*0.5 G 1800
1032, FACO = FACTR . Q 1810
1033, IF (SUMB «GT. DISB) GO YO 390 Q lsz20
1034 FACTR = FACTR+DFAC @ 1830
1035+ GO TO 340 Q 1840
1036 390 FACTR = FACTR=OFAC Q 18%0-
1037 GO TO 340 G 1860
1038, 400 CONTINUE Q 1870
1039 IF ((De75 «LEe FACTR) sANDs (1425 +GE. FACTR)) GO TO 420 Q 1880
1040 YBRAT ® «TRUEe Q 18%0
1041 2YX = «TRUE. Q 1900
1042, YBFAC = FACTR @ 1910
1043, GO TO %420 Q 1920
10444 410 CONTINUVE Q 1930
1045 NE = O Q 1940
1046 DY(1) = HMC Q 1950
1047 NT = NYMI1 Q 1960
1048 Nl = 2 Q 1970
1049 DIST = GH=HMC Q 1980
1050. 420 CONTINUE Q 1990
1051 XNT = NT Q 2000
1052, XYZ = XNTe®HMC Q 2010
1053, XYZ1 = DIST/HMC : Q 2020
1054 If (DIST=XYZ) 450,430,450 Q@ 2030
1055, 430 CONTINUE . @ 2040
1056 DO 440 IwNI,NY @ 2050
1057, 440 DY(I) = HMC G 2060
1058. G0 TO 520 Q 2070
1059, 450 CONTINUE Q 2080
1060 ‘ ICNT =0 Q 2090
1061, FACTR = 0.5 Q 2100
1062. 1F (DIST «GTe XYZ) FACTR = 1e5 Q 2110
1063, FACO = 1 Q 2120
1064, 440 SUMT = 0.0 Q 2130
1065 ICNY = ICNT+l Q 2140
1066, DO 470 1=N1,NY Q 2150
1067« DY(I) = DY(I1=1)eFACTR Q 2160
1068, 47G SUMT = SUMT+DYI(I) ) Q@ 2170
1069 IF (ABS(SUMT=DIST) oLEe Q«1) GO TO 500 Q 2180
1070, IF (ICNT «LTe 50) GO TO 480 Q@ 2190
1071, WRITE (&,710) Q 2200
1072, KILL = «TRUE. Q@ 2210
1073, GO TO 470 Q 2220
1074, 480 CONTINUE : Q 2230
1075 DFAC = ABS(FACTR~FACO)®0¢5 Q 2240
1076, FACO = FACTR G 2250
1077. IF (SUMT «GTe DIST) GO TO 490 Q 2260
1078. FACTR = FACTR+DFAC : Q 2270

II-20



1079,
1080,
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1085
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1089,
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1091,
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1101,
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‘1105
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1112,
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1114,
1115.
1116
1117
1118,
1119,
11200
1121,
1122
1123
1124,
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1128,
1129,
1130,
t131.
1132,

490

500

510
520

530

540

S50

S60

570

580
590

400

610

620

630

GO TO 440

FACTR = FACTR=DFAC
GO TO 460

CONTINUE

SSS-R-74-2029

1F ((0e75 eLEs FACTR) «ANDs (125 sGEe« FACTR)) G0 TO 510

YTRAT = +TRUE.

ZYX - DTRUEI

YTFAC = FACTR

CONTINUE

CONTINUVUE

Ytl) = 0O.

IF (NB «LEe 1) GO TO 5S40
DO 530 1=2,N8

Y{1) = Y(I=1)¢DYLI=1)
Y(NB+1) = RH

Y(NR+#2) = RH+HMC

GO TO 540

CONTINVE

IF (RH +EQe 0+0) GO TO S5
Y(2) = RH

Y(3) = RH+HMC

G0 TO 560

CONTINUE

Y(2) = HMC

CONTINUE

N2 = NB+3

DO 570 I=N2,NY .
Y1) = Y(1=1)+DY(I-1)
Y{NYP1) = GH .

IFf ( «NOTe ZYX) GO TO 580
WRITE (4,720!

1F (XLRAT) WRITE (6,730)
IF (XRRAT) WRITE (b6,740)
1F (YBRAT) WRITE (6,750}
IF (YTRAT) WRITE (6,760)
WRITE (6,770}

CONT INVE

DO 590 I=1,NX .

DX(I1) = Xti+1)=X{D)

DO 600 Is1,4NY o
DY(1) = Y{l+1)=Y (]}

DY(NYPL) = DY(NY)

DX(NXP1) = DX(NX)

DO 410 J=14NY

YCUJ) = (Y(JI+Y(J+1))eDe5
CONTINUE ‘

DO 620 I=14NX

XC(I) = (X(I)+X(1+1))e0e5
CONT INUVE :
DO 630 1=14NXMI
DXA(I) = 0e5¢(DX(1}+DX(I+
CONTINUE

DXA(NX) = DX{NX)
DXAINXP1) = DXAUINX)
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1133.
1134,
1135.
11360
1137
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1139,
1140,
t141.
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1155.
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[2XaNalal

DO 640 J=1,NYMIL

DYA(J) = 0.5¢(DY(JI+DYLI+1))

640 CONTINUE

DYA(NY) = DY(NY)
DYA(NYPL) = DYA(NY)
SINCE TERRAIN AND ZONE DIMENSIONS MAY DIFFER gECAUSE OF

ROUNDOFF ERRORS
DIMENSIONS TO ZONE DIMENSIONS

IN 10e07,
DO 450 I=]1,NXPIl
DO 650 K=l,NTP

(BUT NOT REAL DIFFERENCES),

IF {ABS(X(1)=TD(K)}

650 CONTINUE
DO 4660 J=14NYPI
DO 660 K=1,.NTP

IF (ABS(Y(J)=TH(K))

660 CONTINUE
670 CONTINVUE
RETURN
680 FORMAT (1X,
. bLHZONE
+TAIN RATIO)
690 FORMAT (1X,
. 67HZONE
«BTAIN RATIO)
700 FORMAT (1X,
. 41HZONE
+«RATI10)
710 FORMAT- [1X,
o 65HZONE
«AIN RATIO)

SIZE

SIZE

SIZE

SIZE

eLTo (leE=7eX(1)))

oLTe (1aE=7e¢Y(J)))

SSS-R-74-2029

FORCE TERRAIN
IF WITHIN A FACTOR OF 1 PART
THIS SECTION PRESENT ONLY DUE TO PERVERSITY OF COMPUTE,

= Xx{I1)

THIK) = Y(J)

RATIO TO LEFT OF ROADWAY EXCEEDS 2.0, CAN®T O3

RATIO TO RIGHT OF ROADWAY EXCEEDS 2.0, CAN'T O

RAT!0~BELOW ROADWAY EXCEEDS 2.8, CANIT 0BTAIN

RATIO ON TOP OF ROADWAY EXCEEDS 2.0, CAN'T 0BT

720 FORMAT QAHI/////7/7///45X433HTHE FOLLOWING ZONE RATIOS ARE BAD/7/)

730 FORMAT (45X,37HX CELLS TO LEFT OF ROADWAY
740 FORMAT (45X,38HX CELLS TO RIGHY OF ROADWAY
750 FORMAT (45X,32HY CELLS BELOW ROADWAY
760 FORMAT (45X,32HY CELLS ABOVE ROADWAY

770 FORMAT (/7/7/777777725X,

T76HTHE CALCULATION WILL CONTINUE,

L]
« IEWED WITH SUSPICION////777771)

END
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PART B

EXPLOR INPUT AND OUTPUT

INTRODUCTION

In this section the required input of the EXPLOR code
is shown. The meanings of the variables are given and restric-
tions on the allowed values described. Some variables have
default values, so that if the user chooses not to specify
them, these preselected values are employed. Given the geome-
trical and meteorological data, up to four sets of traffic
variables (number of cars and emission factors) can be calcu-
lated in a single problem. Interpretation of the output is
also discussed.

INPUT DECK

The form of the input deck is shown below. The user is
reminded to include a blank card if he is not specifying any

values on a particular card, in order to keep the proper data

sequence.
Variable ‘ ' Format
(HEAD(I) ,I=1,12) 12376
GH,GL,RH,RW,HMC,SC,FGB . 8E10.4
Fwp,PV,FD,DV,DM,DTF 8E10.4
NTP,IP,NYR,MAXCYC 1015
(IYR(I) ,I=1,NYR) ' 1015
(DMS(I) ,I=1,8) 8E10.4
(HMS (1) ,I=1,8) 8E10.4
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Variable

(WS(I),I
(WA(I),I
(TD(I), I
(TH(I),I
(X(1),1I=

(Y(1) ,1I=

(CARS (1)

SSS-R-74-2029

Format
=1,8) 8E10.4
=1,8) 8E10.4
=1,NTP) 8E10.4
=] ,NTP) 8E10.4
1,NXPl) Only if FGB > 0 8E10.4
1,NYPl) Only if FGB > 0 8E10.4
,FAC(I),I=1,NYR 8E10.4

An additional problem can be run by following the above

cards with an e

and an addition

xecute card, e.g.,

axqr for an 1108

al data deck. The procedure may be repeated as

many times as desired.

MEANINGS OF INP

UT VARIABLES

The meanings of the above variables are now listed.

Where applicabl

Variable

HEAD

e, default values are given in parentheses.

Meaning and Default Value

Header card, consisting of any alphanumeric

.characters. This line is used as identifica-

GH

GL

RH

tion and is printed at the head of each page
of output.

Grid height, the height of the problem in feet.
If too large a number is chosen the ratio of
cell sizes will be too large for an accurate
calculation (200 feet).

Grid length, the length of the problem in feet.
If too large.a value is chosen the ratio of
cell sizes will be too large for an accurate
calculation (1000 feet). '

Road height in feet. Somewhere in the grid
there must be a terrain height of zero. RH

is the height of the road above that level.

If the road height is greater than the terrain
height at that point a bridge or viaduct is
simulated (0 feet).
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Variable

RW

HMC

SC

FGB

FwP

PV

FD

DV

DM

DTFE

NTP

SSS~R-74-2029

Meaning and Default Value

Road width in feet. The center of the road is
at X = 0 (100 feet).

Height of the mixing cell in feet. Even when
there is no mixing this value is used in the
generator as the height of the first cell

above the road and must not be zeroed (10 feet).

Stability class. 1=A, 2=B,..., 7=G (4).

Force grid boundaries (i.e., force.the values
of x and y to those specified on input cards)
if greater than zero (0).

Force wind profile if not equal to zero. The
wind profile is defined as

u/u = (Y/yo)p

where p depends on the stability class. If
FWP # 0, the value of p is taken to be PV,
specified below (0).

Profile value. This is the value assigned to
the exponent described above if FWP # 0 (0).

Force diffusivities. The code automatically
calculates diffusivities but if FD is not equal
to zero a constant value, specified below, is
assigned to all cells (0).

Diffusivity value. The value of the diffusivity
(1/feet?) for all cells if FD # 0 (0).

Delete mixing if not equal to zero. If there is
no mixing the pollutant concentration is allowed
to vary over the roadway. Mixing evenly distri-
butes the pollutant one cell high’ across the
freeway (0). :

Delta time forced. Instead of having the code
calculate the time step, a non-zero value for
DTF becomes the At used by the code. Too large
a value will result in instabilities and mean-
ingless results (0).

Number of terrain points. The terrain data is
input as a series of sets of terrain positions
and heights. The number of these sets must be
input in order to read the data correctly.
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Variable

Ip

NYR

MAXCYC

IYR

DMS

HMS

WS

WA

TD

TH

SSS-R-74-2029

Meaning and Default Value

Pollutant being studied. One value is cur-
rently available (1). ~

1 =2C0

Number of years being done this problem, maxi-
mum of four. This is the number of car-emis-

sion factor data sets to be read. These data

sets generally, but not always, refer to traf-
fic conditions for different years (1).

Maximum cycle to which the problem will run.
If zero, the code will set MAXCYC to the mini-
mum required to achieve steady state condi-
tions (0).

The years being evaluated. IYR is used as a
heading to identify data in the output but has
no computational value. IYR may be left blank
or contain any fixed point number of five ox
less digits.

Distance to the meteorological station in feet
from the road center. Each wind speed must be
specified at a point some distance from the
road center and at some height. This point is
called the meteorological station (0 feet).

Height of the meteorological station in feet
above the zero point in the terrain data. Zero
is not an allowed value (0 feet).

Wind speed in mph. At least one wind speed must
be specified per problem (0 mph).

Wind angle in degrees. An angle must. be Speci-
fied for each wind speed. 0° is parallel to the
freeway and is not allowed (90°).

Terrain distance in feet from the roadway center.
Every terrain point must be specified by a dis-

‘tance from the road center (negative to the left,

the direction from which the wind is coming) and
some height. TD(l) determines the left hand
boundary of the problem and must be negative.
The final terrain point must be at or greater
than the value of [GL + TD(1l)}].

Terrain height in feet. Every terrain distance
must have an associated terrain height. At least
one height must be zero and is used as a refer-
ence height for the problem.
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Variable

X

CARS

FAC

SSS-R-74-2029

Meaning and Default Value

X boundaries in feet if they are being manually
input. Roadway cells must have the same widths
(AX's). Use these cards if and only if FGB > 0.

Y boundaries in feet if they are being manually
input. Use these cards if and only if FGB > 0.

_Number of cars for each set of traffic data (1).

Emission factor in grams/mile/car for each set
of traffic data (1).

COMMENTS ON GENERATING FLAGS

In specifying input a number of problems may be en-

countered. If

a critical input value is wrong or missing the

code will print a message describing the error and proceed to

the next calculation, if any.

Another

type of message may also be encountered, which

states that the zoning ratios are bad. This message is printed

if the ratio of the dimensions of two adjacent zones is less

than 0.75 or greater than 1.25. These criteria are imposed by

" numerical stability considerations. The limits chosen are

somewhat arbitrary and have a safety factor built in so that

valid results can be obtained even if the specified limits are
exceeded. If they are; however, the results should be checked

very carefully.

If the ratio exceeds 2.0, the calculation will

terminate because of a failure in the iteration procedure used

in the genération of the problem.

OUTPUT

The first page of the output consists of a listing of

the input variables plus various quantities such as the x and

y boundaries, the wind angle in radians, and the right angle

component of the wind. Titles are printed and this page is

self explanatory.
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On the second page is printed the traffic input data
plus the ground level concentrations for each set of traffic
data. The x and y values printed are for the center of the
first cell above the terrain.

The third and following pages list the concentrations
for each cell, for each set of traffic data. In this print,
which is rotated clockwise 90° from the real zoning, the verti-
cal direction is from left to right and the horizontal direc-
tion is from top to bottom. If the problem is not for level
terrain, terrain features may be recognized by zero concentra-
tions at the left of the page.

Examples of pages one to three follow.
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